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CLAIMS 

Please amend the claims as the follows. 

1. (Withdrawn) A ball prosthetic valve comprising 

a T-shaped annular housing having m inner surface which defines a central 
passage^vay for tlie flow of a biological fluid therethrough; and 

a sphere occSuder entrapped in said T-shaped annular housing acting as a 
va! ve to open and close the passageway for the tlovv of the biological tliiid unidirectionally 
from the main body to the two arms perpendicular to main body of the housing. 

2. (Withdrawn) The ball prosthetic valve as in claim 1, wherein the T-shaped 
annular housing and the sphere occluder are farmed of material selected from the group 
consisting of metal, ceramics, polymers, graphite and pyrolytic carbon. 

3. (Withdrawn) The ball prosthetic vaive as in claim 1, wherein the surface of 
the T-shaper annular housing and the surface of the sphere occluder are coated with pyrolytic 
carbon. 

4. (Withdrawn) The bail valve as in claim 3, wherein the pyrolytic caiton is a 
composite comprising pyrolytic carbon, aligned nanometer sixed pyrolytic carbon domains 
and carijon nanofibers. 

5. (Withdrawn) The bail prosthetic valve as in claim 1, is implanted in a 
system comprising 

a heart valve either an aortic, mitral, plumartumy, or tricupsular; 
a valve in a transmyrocardial revascularization device; 
a valve in the veins; 

a valve in the esophagus and at the stomach; 
a valve in the cerebral fluid management; 
a valve in the ureter and/or the vesica; 
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a valve in the lymphatic system; 
a valve in the biiiar>' passages; and 
a valve in the intestines. 
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6. (Withdrawn) A method of fabricating a ball prosthetic valve, comprising 
the steps of; coaiiiig a graphite sphere with pyrolytic carbon to form a sphere occluder 
polishing the surfaces of the sphere occluder 

embedding the occluder into graphite or carbon to fomi a T-shaped mandrel 
coating the surface of the T-shaped mandrel with pyroiytic carbon 
removing the graphite or carbon core 

polishing a!i the surfaces of and the "I-shaped annular housing and the sphere 
occluder through abrasive flow 



7. (Withdrawit) A monoleaflet prosthetic valve comprising: 

an annular housing having &t\ inner surface which defines a centra! 
passageway for biological fluid flow theretlirough; 

a single disc occluder mounted in the annular housing acting as a valve to 
allow and to stop the flow of bioiogtcal fluid; 

a pa.tr of ears extending along opposite ends of an ecceritric fine across the 
occluder and intertlting with a groove of tlte annular housing, which guide the swings of the 
occluder between the open and close position; and 

a frang-like outlet formed on an exterior surface of the annular housing which 
flacilitates the attachment of the valve to the tissue. 



8. (Withdrawn) The monoleatlet prosthetic valve as in claim 7, wlicrein tlie 
aruiukir housifjg and (he occluder are formed of material selected from the group consistirjg 
of metal, ceramics, polymers and pyrolytic caibon. 
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9. (Withdrawn) The nionoleaflet prosthetic valve as in claim 8, wherein the 

pyroiytic caibon is a composite comprising pyrolytic carbon, aligned pyrolytic carbon 

nanometer sized domains and cart>on nanofibers. 



10. (Withdrawn) A method of fabricating a monoleatlet prosthetic valve, 
comprising the steps of ; 

coating a graphite disc substrate mth pyrolytic carbon to form a disc occluder 
machining and polishing the surfaces of the disc occluder 
embedding the occluder into graphite or caiton to form a mandrel 
coating the surface of the mandrel with pyrolytic carbon 
removing the graphite or carbon core 

polishing all the surfaces of and die annular housing and the occluder through 

abrasive flow 



11. (Withdrawn) The monoleaflet protJietic valve as in claim 7, is implanted in 
a system comprising 

a heart valve either a arctic, mitrai, piumartnmy, or tricupsulai'i 
a valve in a transniyrocardial revascdarization; 
a valve in the veins; 

a valve in the esophagus and at the stoitiach; 
a valve in the cerebral fluid management; 
a valve in the ureter and/or the vesica; 
a valve in the lymphatic system; 
a valve in the bi!iar>' passages; and 
a valve in the intestines. 



12. (Withdrawn) A monoleaflet prosthetic valve comprising: 
an annular housing having an inrier surlace which defines a centra! 
passageway for biological fluid fiovt' theretlirough; 
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a single disc occluder mounted in the annular housing acting as a valve to 

allow and to stop the flow of biological fluid; 

a pair of ears extending along opposite ends of an eccentric line across the 
occluder and iiiterfiiiiig with two hinges in the annular housing, which guide the occluder 
swings between open and closed positions; 

a peripheral groove formed on an exterior surface of the annular hoUvSing 
which facilitates tlie attachment of the valve to the tissue; and 

a frang-Hke outlet formed on an exterior surface of the annular housing which 
facilitates the attachment of the valve to the tissue. 



13. (Withdrawn) The monoleailet prosthetic valve as in claim 12, wherein the 
annular housing and the occluder are formed of material selected from the group consisting 
of metal, ceramics, polymers and pyrolytic carbon. 

14. (Withdrawn) The moaoleaflet prosthetic valve as in claim 1 2, wherein the 
annular housing mid the occluder are sole pyrolytic carbon or coated wth pyrolytic carbon, 

15. (Withdrawn) The monoleailet prosthetic valve as in claim 13, whereitt the 
pyrolytic cari^on is a composite comprising pyrolytic carbon, aligned nanometer sized 
pyrolytic carbon domains and carbon nanotlbers. 

16. (Withdrawn) The monoleaflet prothetic valve as in claim 12, is implanted 
in a system comprising 

a heart valve either a arotic miti'al plumartumy or tricupsular; a valve in a 

transmyrocardial revascularization; 

a valve in the veins; 

a valve in the esophagus and at the stomach; 
a valve in the cerebral fluid management; 
a valve in the ureter and/or the vesica; 
a valve in the lymphatic system; 
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a valve in the biliaif^' passages; and 
a valve in the btestines. 



17. (Withdrawn) A bi leaflet valve prosthesis comprising 

an annular valve body having a central passageway extending therethrough; 

and 

a pair of valve leaflets and hinges supporting the pair of leaflets for 
substantially pivotal movement on a pair of eccentric axes between a closed position 
blocking the blood flow thefethrough and an open position allowing blood flow therethrough, 

wherein the leaflets each including guides projecting in opposite directions 
along the pivotal axis, 

said guides having a rounded bottom end, 

said support hi nges including pairs of generally triangular depression holes at 
generally diametrically opposite locations, 

each of said depressions having a curved top edge and generally straight outer 
and inner edges which meet at a vertex, 

said leaflet guides being received in said depressions with said bottom ends at 
tlte vertex thereof, 

said vertex being formed with a radius of curvature matched to the radius of 
curvature of said bottom ends and providing pivot points for each bottom end, 

whereby said leaflets each move between an open position wherein said 
guides are located generally adjacent said outer edges and a closed position wherein said 
guides are located generally adjacent said inner edges. 

18. (WithdrawTi) The bileaflct valve prosthesis as in claim 17, wherein the 
valve body wall which fonns said central passageway is the surface of a right circular 
cylinder and wherein the major peripheral arcuate edge of each said leaflet is contoured so 
that the surface of said major edge fits flush adjacent said passageway cylindrical wall 
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19. (Withdrawn) The bileaflet valve prosthesis as in claim \ 7, wherein a 

minor peripheral edge of each leaflet is straight a«d the edge surface thereof is planar so that 

the planar surfaces of said minor edges abut each other in surface-to-surface contact when 

said valve leaiflets are in the closed position. 

2(.i {\\ithdKn\ii} The bileaflet valve prosthesis as in claim 17, wherein the 
plane of each of said leaflets m the closed position makes an angle of between about 
60,degree. and about SO.degree. with the axis of said body, and where the plane of each of 
said leaflets in the open position makes an angle of between about 5. degree, and about 
iO.degree. with the axis of said passageway. 

2 J . (Withdrawn) The bileaflet vaive prosthesis as in claim 17, wherein the 
radius of curx-ature of said vertex is equal to or not more than 3% longer than the radius of 
cun'-ature of said bottom end. 

22. (Withdrawn) The bileaflet valve prosthesis as in claim 17, wherein each of 
said guides has an elongated vertical edge disposed generally perpendicular to said minor 
edge. 

23. (Withdrawn) The bileaflet valve prosthesis as in claim 1 7, wherein the 
valve body wall which forms said central passageway is the surface of a right circular 
cylinder and wherein at least one protrusion from said valve body wall is provided to contact 
each leaflet and serve as close position stop means therefor. 

24. (Withdrawn) The bileaflet valve prosthesis as in claim 17, wherein 
upstanding supports are provided in which said hinges ai-e fonned, said supports extending 
inward into said passageway and having surfaces formed thereon which stop said leaflets in 
the open and in the closed positions. 
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25. (Withdrawn) The bileaflet prosthetic valve as in claim 17, wherein the 

anaulai- housing and the leaflets are fonned of materia! selected from a group consisting of 
metal, cai"bon, ceramics, polymers and pyrolytic carbon, 

26. (Withdrawn) The bileaflet prosthetic valve as in claim 1 1, wherein the 
annulai- housing and the occluder are sole or coaled with pyrolytic caiton. 

27. (Withdrawn) The bileaflet prosthetic valve as in claim 1 7, wherein 
wherein the pyrolytic carbon is a composite comprising pyrolytic carbon, aiigned nanometer 
sized pyrolytic carbon domains and carbon nanoflbers. 

28. (Withdrawn) The bileaflet prothetic valve as in claim 1 7, is implanted in a 
system comprising 

a heart valve either a arotic, mitial, piumartumy, or tricupsular; 
a valve in a transmyrocardial revascularization; 
a valve in the veins; 

a valve in the esophagus and at the stomach; 
a vaive in the cerebral fluid managesnent; 
a valve in the ureter and,/or the ve.sica; 
a valve in the lymphatic system; 
a valve in the biliary passages; and 
a valve in the intestines. 



29 (Cmiently amended) \ tn leaflet prostlietit \al\t ct)n]pi)^!i^iz an annuki \al\e hKlv 
havmg an iittit.! surf tct mU K nu disposed '5 > mJ a <.tnti il a\js ^md tUut subst ianal!\ nkntjtal 
If ajlets ijRiuiik d lii ^<ud inntilai \a!\t, ixiJx as J n ts^nit-d to tuujslatt Ivtv t c-ti a closed {^isiuoji 
in5pv.dntL blood H iH ilDoteh iIk \ nd 115 x on tOowuiL blood Hon fhv.K fiiiou^li 
said aunuLu bod) having tiuet- pans of svnmjieUic.dh placed Inngcs extended tioni the tim of 
said atmular body for pivotally supporting said leaflets, each of said hinges having a platie of 
syffimeti7 containing said central axis and an opening exMlding.mto.tM..y^^^ 
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and each of said leaflets having opposed ears ftM'««gaging said hiMgc s 

and a flat edge adjacent each of said ears foF eia^fpag a swrfaee s^pacHt 

, with ^aiU cars pivotaily iLccivt-d in .said jiingc opt^u iugs, wherein eachof smd opeiiiags 

30. fCunendy auittidt'd) The tri-leanct pii-'sShciic valvt- as lii chiim 20, sxht'it-in enoh of 
Sclid leaflets further eojnpf4smg cotuprise a centrai surface having a ciu\ ed oiuer edge for 
engaging die intier smface of sfiid fiiumim- body and ;ui obliquely angled inner edge for engaging 
adjacent leaflets. 

31 . (Origina!) The tii4eaf!et pixjsthetic vailve as in claim 29, wherein each hinge further 
comprises stop memis ft>r an'csting iiitrveusent of the leaflets. 

32. (Previotisiy prej»ented) Hie tri-lcirflet prosthetic viiive as iu claim 29 furtlier 
comprising at least three suppfjrts for gniding said leaflets, each of said snp|x>rts comprising two 
flat planes on said inner siaface of sfiid sitppon. 

33. (Cttrrently amended) The tri-leaflet prosthetic heait valve according to claim 29 
wherein each of said leaflets fuither c < »»prt s iag comprise a central surtk;e having a curved 
outer edge for engaging the itiner surface of said ainular body and an obliquely atigled inner 
edge for engaging adjacent kfiflets; and two flat segmetits fjdjacent to each ear to gtride the 
motion of Ike said leaflet. 

34 (Cuirently amended) The tri-leatlet pTX>stheiic valve as in claim 29 wherein the valve 
body and the leaflets are formed ofH8Eiat«»4al jiiatertals selected from the group cojaslstiBg of 

metal graphite, polymem, ceramics, carlxjn composite, pyrolytic carbon, and nanostructure 

engineered carbon . 

35. (Previously presented) The tri-leafkt prosthetic valve as in claim 29, wherein the 
valve body and the leiiiletvS are fiulher coated with nanosti-ucture engineered carbon. 
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36. (Currently amended) The tri-leaffet prosthetjc valve as in claim 29, wherein die valve 
body and the leaflets are foraicd of jnchtde nanostructure engineered carbon. 

37. (Cunently amended) The td-leallet prosthetic valve as in daim J4 29, wherein the 
valve tody and the leaflets ape formed 6f carboft^m»pe^^& inclttde a composite layer 
iiicMiig pyrotygc carbon and pyrolytic carbon iiano fibers . 

38. (Curretitly ameiided) The m-leaflet prosthetic valve as in claint 29, whei^eitt the 
internal opening shape of the hinges is selectedfre«iij|^^ tnangular, circular 
or and^butterfly. 

39. (Currently amended) The tri4eatlet prosthetic v&lvc as in claim 29, wherein the Mns,e 
o®€aip^..have a.bottom surface of tfa e h i ii ges i . ' y .shape selected ik>m the group of shapes 
consisting of flat,. .sgiiejrkM d^^ 

40. (Currently amended) The td-leatlet prosthetic valve as in claim 29, whetiein the 



41. (Withdrawn) Method of fabricating prosthetic valves as in claim 12, 17 or 29, comprising 

the steps of: 

coating a ieatlet substrates with pyrolytic carbon 

machining and polishing the surfaces of the leaflets embedding the leaflets into graphite or 
carbon to form a mandrel 

coating the surface of the mandrel with pyrolytic carbon 
removing the graphite or cai'bon core 

polishing all the surfaces of and the annular housing and the leaflets through abrasive How 




hinge opening hole^ fer«pe»-ffipMN»peB^IMfeHHw^^ 
fae s ize of tbe f ining s taykojBLOolitab^^ 



m-eonly aboit 




bottom . 
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42. (Withdrawn) A method of making a valve substrate comprising the steps of. providing a 

mixture of graphite or caibon powder from 10 to SO vvt %, commercial chopped carbon fibers or 
carbon nanofibers from 10 to 80 wt % and organic thermosetting binders between 5- to 10 \vt %; 
doping Ihe nitxtufe with 5-1 0 wt % high density refractory radio opaque metals such a.s 

tungsten, W and rantaluin. Fa, 
molding the valve siibstrates green body, 

carbonizing the green body in inert gas at temperature higher than iSOO.degree. C. 

43. (Withdrawn) A method of coating a substrate \vitii a nanostmcturaliy engineered pyrolytic 
carbon comprising the steps of: 

Providing a. reactor system with healing element, i'eactor chamber, insulation, chemical 
introducing and exhaust treatsnent sy.ste?Tis, and particle feeding and withdrawing systems, 
wherein the reactor chamber contains single or mul tiple gas introducing ports; 
Loading a pre-machined substrate in the reactor chamber fdied with a media; 
Introducing chemicals comprising hydrocai-bons and mixtures of propane and metJmne, and 
catalysts of organic metallic compounds comprising transition metals, aloy and oxide particles; 
Incorporating vapor grown carbon fibers into the high density pyrolytic carbon matrix to have 
randomly spaced junctions between individual fibers during in situ growth of said vapor grown 
carbon fibers; and 

Removing the substrate from the reactor chamber. 

44, (Withdrawn) The method as in claim 43, wherein the vapor grown carbon fibers are formed 
by flowing a gas mixture of hydrocarbons and mixtures of hydrogen and nitrogen into the reactor 
chamber which has been seeded with transition metal catalyst particles, wherein the catalyst can 
be converted from organic-metallic compounds or fine size transition metal or alloy or oxide. 

45, (Withdrawn) The method as in claim 43, wherein the vapor grovi-n carbon fibere are grown 
and incorporated with pyrolytic caibon by heat treatment at a temperature betweerj 300 and 
2800.degree. C. 
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46. (New) The tri- leaflet prosthetic valve as in claim 29, in which tlie valve lx>dy 

includes an outer coaling compdsing nanostructuiiely ahgned carbon. 



47. (Withdra\vtt) The method as in claim 43, wherein the hydrocarbon comprising at least 10% 
by vohime of said chemicals. 

48. (Wi til drawn) The method as in claim 43, wherein the chemicals and catalysts are iMroduced 

from the bottom ports of the reactor chamber. 

49. (Withdrawn) The method as in claim 43, wherein the vapor growrt caibon fibei^ are 
incoiporated into pyrol>'tic carbon coating matrix producing a nanostructurally engineered 
pyrolytic carbon. In the preferred embodiment of the coating materia!, the properties of the 
coating at the interface with the substrate is closely matched with those of the substrate so there 
is a mi nimum residual stress and good bonding. The cemer layer of the coating is incorporated 
with carbon nanofiber to gain mechanical strength and retard the crack formation and 
propagation. The surface layer of the valve prosthesis, however, is nanOvSttiacturely engineered in 
a way that all the graphitic domains are prefeired aligned so that the surface is formed of the 
graphitic basal planes through the control of the coating parameters. The surface of the fmal 
device consists of parallel-aligned graphite basal plane domains. 



50. (Cujirently amended) The tri-!eatlet prosthetic valve as in claim 3-7-22, wherein the 
leaflets iticlude a carbon composite «htbrmed of material selected from the grotip consisting of 
graphite, carbon powder, chopped catbon fibers, carbon noitofifa e i^ tianofibers and organic 
thermosetting binders ^ , and.coniMaalto^^ 

51. (Curr^tly amended) The lri~leatlet prosthetic valve as in claim 36, wherein the 
nanostructure engineered carbon 4s-»»" incl ti de s , a surface , haying 
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aligned nanometer sized graphite-carbon domains « 
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52. (New) A tri-leaflet prostlietic vaive compiisiug: 

an annulai- valve body having an inner surface, a passageway Uienethrough, m\d disix>sed 
aromid a central axis; 

three leaflets pivotally coupied to said annular valve body and configured to translate 
between a closed position impeding bJood flow through tbe valve bt^dy passageway and an open 
|X)sit5on ailowing blood flow through the passageway, said atmular body having three pairs of 
liinges for pivotally coupling to said leaflets, each of said hinges having an inner surface, an 
outer surface, a thickness, and an opening extending into the hinge inner snrfece; and 

each of said leaflets having a pair of ears, with each of said ears pivotally received in one 
of said binge openings, whei-ein at least part of said opetiing extends through the liiage thickness 
to provide lluid passage dirough said hinge opening. 



53. (New) The valve of claitn 52, in which the hinge openings have a shape 

selected ftxnn the gixjup consisting of tiiangular, circular, symmetric butterfly, and asymmetiic 

butterily. 

34. (New) The valve of claim 52, in which the opening has a bottom having 

an ai^ea, and in which tlie opening pait extending through the hhige tlijckness occupies about half 
of the bottOHi ama. 

55. (New) The valve of claim 52, in which the opening and tlie opening part 
exteiidiiig thtmigh the hinge thickness have substantially the same area. 

56. (New) The valve of claim 52, hi which tlie hinges protrude toto tlie central 

passageway. 
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57- (New) The valve of claim 52, in whicli the valve body includes a 

com|X>s5te including pyjx>lytic cat-btm andcai-boti nanofibers. 

58. (New) The valve of claim 57, in which the valve bt)dy includes aw outer 
coating comprisiag minostructareiy aligtied CiU"boa. 

59. (New) The valve body of claim 57, in wMch the valve body includes a 
surface consi sting of parallel ahgned graphitic basal plane domains. 

60. (New) The valve of claim 52, in which tlie leaflets include a compo.site 
including pyiolytic carbon and carbon tumofibers, 

61 . (New) The valve of claim 60, in which the leaflets include mi outer 

coating compri.siiig liauostTOCliirely aligned carbiyn. 

62. (New) The vdve body of claim 60, in which the leaflets include a ausf ace 
cousisting of parallel aligned gmphitic basal plane domains. 

63. (New ) Fbe va! ve bijdy of claim 52, f urtlier amiprising an upsti-eam rim 

having sewing holes therethixnigh, 

64. (New) A tii-kaflet prostfuetic valve comprising: 

mi mmular valve body disposed aroimd a cetnral axis, the valve body having a 
passageway therethrough; and 

three leaflets pivotally coupled to said annular valve body and configured to translate 
between a closed position impeding blood flow through the valve body passageway and an open. 
}x>sition allowing blood flow thR>ugh the passageway; 

in which the valve body includes a composite including pyrolytic carbon and cftrbon 
nanofik-rs. 

65. (New) llie valve of claim 64, in which the valve body includes an outer 
coating comprising nanosnnctiaTely digned carbon. 



Page 15 of 19 



10/717,817 CBU,Xi 

66. (New) The valve body of ciaim 64, in whicli the valve body inciudes a 

surface coiisistiug of parallel aligned graphitic basa! plane domains. 

67. (New) The valve body of claim 65, in which the valve body includes a 
surface !mvmg parallel aligaed graphitic basal plane domiuiis. 

68. (New) The valve body of claim 64, in wMch the valve body includes a 
subatrate, in which the co.m|x>si.te is disjx>sedoverof the substfate. 

69. (New) The valve of claim 68, in which tlie composite includes m 
engineeied layer having properties which are close to substrate properties near tiie substi-ate mid 

wliich properties change fui ther from the substrate. 

70. (New) The val ve of ciaim 68, in vvhich the stibstrate includes carbou fiber 
reinforced graphite, 

7 1 . (New) The vaive of claim 68, In which the substrate inciudes a carbon 
nanofiber reitiforced graphite. 

72. (New) The valve of clmm 68, in wMch tlie substrate includes a high 
density radiopaque material, 

73. (New) The valve of claim 68, in which the substrate includes 
between about 10 and 80 percent graphite or cafbi:>n piwder; 
between about 5 and 20 |>ercent oi^anic bindeiTi; and 

lietween about 5 and 10 pei^cent high density radiopaque material, 

74. (New) A tri-kaflet prosthetic valve comprising: 

an annular valve body disposed around a central axis, the vaive body having a 
passageway therethrough; and 
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three leaflets pivotally coupied to said anmiiar valve body aiid configm-ed to translate 

between a closed position impeding blood flow ihTOugh the valve body passageway and ati open 

position allowing blood flow dnxjugli die passageway; 

in which the leaflets include a compKJsite indading pyix>iytic carboti and carbon 
nanofibers. 

75. (New) "Die valve of claim 74, in which the leallets include an outer 
coating comprising naiiostructurely aligned cai-bon. 

76. (New) ITie valve body of claiiti 74, in which the leaflets include an outer 

surface consisting of pm-alkl aligned grapliitic basal plaie domains. 

77. (New) The valve body of claim 74, in which the leaflets include an outer 
surface having pai-alld ahgaed graphitic basal plane domains, 

78. (New) The va;ive body of claim 74, in which the leaflets include a 
substi-ate, in which the composite is disposed outside of the substrate. 

79. (New) The valve of cimm 78, in wMch tlie composite includes aa 
engineered layer having pix)peities which are close to substrate properties near tlie substi-ate and 
which properties change further ftxm the substrate. 

80. (New) The valve of claim 78, in which the substrate includes cmbon fiber 
i-einfoiced graphite, 

81. (New) The val ve of claim 78, in which tlie substrate includes cai-bon 

naiiofiber reinforced grapliite, 

82. (New) The valve of claim 78, in Vi'hich the substrate includes high density 
radiopaque mateiial. 

83. (New) The valve of claim 78, in which the substrate includes 
between about 10 and 80 percent grapMte or cjirbon powder; 
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between alxnit 5 and 20 percent orgiaiic binders; and 
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btttween about 5 iuid 10 percent Mgli density radiopaque material. 

84 (New) A tri-leafkt prosthetic valve comprising: 

an ammlar valve body disposed around a central axis, die valve body having an interior 
passageway therethrough and an exterior region outside of the valve tody; and 

three leaflets pivotally coupled to said aiuvalar valve btjdy and contigared to translate 
between a closed position impeding blood flow thix)ugh the valve body passageway and at open 
p(.>sition allowing blood flow tlirougli the passageway; 

in which tlte leaflet pivotal conplittg includes leaflet pivotal coupling in mi opening 
extending into tlie valve body, with at least part of the ofXiiing extending through the valve body 
such that fluid can flow fanti the passageway through the opening to the valve exterior region. 

85. (New) Tl.)e valve of ciaini 84, in which the valve includes hinges for 
providiiig the leaflet pivotal coupling, in which the hinges protrude into the passageway, 

86. (New) The valve of claimi 84. in whicli the valve includes hiuges for 
providing the leaflet pivotal coupling, in wliich the hinges have a tiiickness having the openings 
extending into the thickness, in which at least part of the openitigs extend through the hinge 
thickness to provide tlie fluid flow through the hinge 0|x^ning. 

87. (New) A tji -leaflet prosthetic valve comprising: 

an ajntnlar valve body disposed around a central axis, the valve body having a 
passageway therethR>ugh; and 

tlnw leallt pi soiahv t.opp t... . i ."\m;.j ^a'\v i^ods <ii)^K^1fniguled to nan'>lau. 
between acUxscd ixjsUiuu int|x;djng blood llosv- ih/ough the vui\c bod> pua^agcwa^ and ui5 open 
position allowing blood flow tlmmgh the passageway; 
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ill which the leaflets i«c1ude ait outer surface having parallel aligned graphitic basal plane 



doniaii?s. 

88. (New) A tri-leaflet prosthetic valve compd sing: 

ail amvular vaive ix)dy disposed arouiid a central axis, the valve lx>dy having a 
passageway theretlii-ough; and 

three leaflets pivofcilly coupled to said aniiulm- valve body and configured to translate 
between a closed position impeding blood flow timmgh the valve body passageway and aii open 
position dlowing blood flow through the passageway; 

in which the valve body includes an outer surface having pai-allel aligned graphitic basal 
plaue dormius. 
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